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Figure 6: Multi-Mode Embedded Systems Design Flow
design ﬂow is primarily based on two nested optimization loops. The outer loop optimizes task
mapping and core allocation, while the inner loop is responsible for the combined optimization of
communication mapping and scheduling. Although we concentrate in this paper on task mapping
and core allocation, we will outline brieﬂy this overall design ﬂow. As we can observe from
Figure 6, an initial system speciﬁcation has to be translated into the ﬁnal hardware and software
implementations. In our approach the speciﬁcation includes information regarding the execution
probabilities. Along the design ﬂow we can identify ﬁve major synthesis steps:
(1) An adequate target architecture needs to be allocated, i.e., it is necessary to determine the
quantity and the types of the different interconnected components (processing elements and
communication links). Available components are speciﬁed in the technology library.
(2) The tasks of the system speciﬁcation and the require communications have to be uniquely
mapped among the allocated components. Based on the component to which a tasks has
been mapped its execution properties are determined, based on previously established ex-
ecution estimations and proﬁling. Furthermore, hardware cores are allocated based on the
available hardware area and the application parallelism.
(3) According to the task mapping, the communications are mapped onto the allocated com-
munication links, and the activities are scheduled with the aim to meet the imposed task
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